Interaction of phosphatidylcholine liposomes with the human stratum corneum.
The interaction of dimyristoylphosphatidylcholine liposomes with the human stratum corneum was investigated by confocal laser scanning microscopy and differential scanning calorimetry. Human skin is characterized by a high autofluorescence. By introducing appropriate optical filters the autofluorescence of the skin was depressed and the penetration profile of fluorescence labelled vesicles was investigated. From optical sectioning it was obvious that neither the vesicles nor the fluorophore N-(lissamine rhodamine B sulfonyl)diacylphophatidylethanolamine (Rho-PE) penetrates in detectable amounts into the human skin. Differential scanning calorimetry of human stratum corneum revealed, that the peak positions of the human stratum corneum specific endothermic transitions at 10 degrees C, 35 degrees C, 50 degrees C, 62 degrees C, 73 degrees C and 81 degrees C did not change significantly after 18 h of non-occlusive vesicle application. However, the enthalpy of the transitions at 35 degrees C, 50 degrees C, 62 degrees C and 73 degrees C, estimated through peak heights increased, relative to the protein related peak at 81 degrees C. A novel transition at 10 degrees C was observed. From these data we conclude that DMPC liposomes do not penetrate intact into the human skin. We deduce, however, that the vesicles disintegrate at the surface of stratum corneum after non-occlusive application. The individual lipid molecules then interact with the lipid barrier of the stratum corneum and penetrate into the latter, which results in an increase of the enthalpy, related to the lipid components of the SC.